idil [22] , a-methyldopa [23] , hydrochlorothiazide [20] or Dawley controls. Therefore, this model does not appear to hydralazine [24] have failed to show any significant effect be appropriate to sort out the influence of local cardiac on regression of myocardial fibrosis or even increased RAAS on myocardial structure because cardiac RAAS myocardial collagen concentration in experimental models appears to be not stimulated compared with normotensive of arterial hypertension although blood pressure was well Sprague-Dawley control rats and any further suppression controlled. In contrast, studies with the aldosterone antagoof cardiac RAAS may not have any relevance. Although nist spironolactone in the rat with either unilateral renal this transgenic rat line represents a monogenetic model of ischemia or hyperaldosteronism have shown that it is hypertension the actual mechanisms responsible for elevatpossible to even prevent the fibrous tissue response [6, 7] .
ing blood pressure remains unclear. The cause of high Rats with either renovascular hypertension or primary blood pressure is clearly not an overexpression of renin in hyperaldosteronism were pretreated with small or large the kidneys and the suppression of plasma and kidney doses of spironolactone. The smaller dose did not prevent renin is certainly a secondary event to elevated blood hypertension or LVH, while the larger dose did. With either pressure. dose of spironolactone, however, the interstitial and It appears that tissue RAAS of the adrenal glands is of perivascular fibrosis was not seen [25] . What we have primary importance in this model. Such a perception is learned from those pharmacological intervention trials is supported by findings that production and secretion of that normalization of blood pressure is not necessarily adrenocortical 18-hydroxylated steroids, i.e., 18-hydroxyassociated with regression or prevention of myocardial 11-deoxycorticosterone, 18-hydroxycorticosterone, and alfibrosis and reduction of fibrous tissue in the myocardium dosterone are elevated [29] associated with hypertrophy of may occur irrespective of normalization of elevated blood zona glomerulosa cells and enhanced urinary aldosterone pressure, and that local or circulating RAAS is of primary excretion [27] . Since mineralocorticoids like aldosterone regulatory importance for the remodeling of the cardiac are known to promote myocardial fibrosis [1, 6, 7, 25 ] the extracellular matrix.
fibrotic myocardium of TGR rats could find a reasonable In the paper by Bishop et al. in this issue of Carexplanation irrespective of the absence of stimulated diovascular Research [26] , the transgenic (mREN2)27 rat cardiac RAAS. As soon as AngII type 1 receptors of zona (TGR) model was used to separate the role of cardiac glomerulosa cells are blocked or adrenal ACE is inhibited tissue RAAS and blood pressure on myocardial structure.
in TGR rats the fibrotic tissue response of other organs like Driven by the hypothesis that high blood pressure per se the heart could be abolished where AngII is a major represents an important stimulus for the development of stimulator for adrenal aldosterone synthesis and trophic myocardial fibrosis, Bishop et al. found that 20-week responses to mineralocorticoids depend on the distribution treatment of TGR rats with high doses of the ACE of corticoid type I receptors which are present in the heart. inhibitor ramipril prevented the occurrence of myocardial
The fulminant hypertension of TGR rats might be caused fibrosis along with normalization of blood pressure while by overexpression of both adrenal and local vascular low doses of ramipril neither affected blood pressure nor RAAS [30] . fibrosis although plasma and cardiac ACE activities were
In conclusion, the TGR model appears to be primarily a significantly reduced that nicely supported their hypothmodel of overexpressed adrenal RAAS with endocrine esis. However, they found as well that 12-week treatment effects on myocardial structure and does not serve the with the calcium channel blocker amlodipine did not purpose of focusing on local cardiac RAAS which is not normalize blood pressure, i.e., it remained significantly stimulated in this model. Best suited for assessing the elevated above control, while myocardial fibrosis could be detrimental influence of RAAS on myocardial collagen prevented that did not support their hypothesis like a broad matrix remodeling is still the 2-kidney-1-clip model of list of literature reviewed above. renovascular hypertension in the rat which is associated The transgenic rat line bearing the murine Ren-2 renin with a marked release of renin, the key enzyme of RAAS. gene cloned from the DBA / 2J mouse strain is thought to Within days of inducing renovascular hypertension by provide a monogenic model of hypertension in which the unilateral renal ischemia, type I and III collagen gene genetic basis, i.e., the additional murine renin gene, is expression is increased [17] and progressive myocardial known [27] . Heterozygous animals as used in the study by fibrosis is known to occur [8] [9] [10] [11] 31 ]. This type of fibrosis Bishop et al. are characterized by severe hypertension, is termed reactive fibrosis (versus reparative fibrosis or unchanged or even suppressed plasma concentrations of scarring), because it is not secondary due to myocyte angiotensinogen, active renin, AngI, and AngII compared necrosis [31] . At 8 weeks of renovascular hypertension in with transgene-negative littermates. On the tissue level, the rat, diffuse perivascular and interstitial fibrosis leads to renin is suppressed in the kidneys and murine renin is an increase in collagen volume fraction of the hyperexpressed at very high levels in the adrenal glands [27] trophied left ventricle by threefold [1] , at 12 weeks by while cardiac AngI and AngII concentrations are reduced fourfold [31] , and at 32 weeks by sixfold above control [28] . In Bishop's study, no significant difference of cardiac [32] . At the early stage of renovascular hypertension, ACE activity was found in TGR compared with Spraguemyocardial diastolic stiffness and contractility are each 
